This paper investigates whether mutual fund managers' positive emotions associated with selling a stock for a gain lead to a higher repurchasing probability of this stock in the future. Controlling for fund, stock and time fixed effects, we show that the probability of a stock being repurchased by a mutual fund is on average around 15% higher if it was previously sold for a gain rather than for a loss. This repurchasing bias is more salient when the sale of the stock was accompanied by contemporaneous inflows. The effect is less pronounced if the stock price increased after the sale of the stock. In line with positive emotions driving the repurchasing behavior, we find that when fund managers change jobs and work at a different fund, they still prefer to repurchase stocks that they sold for a gain at the fund they managed before. We find supportive evidence that this behavior is associated with lower fund performance: repurchased winners underperform repurchased losers by around 5% p.a. after the repurchase. Thus, investors should be aware that mutual fund managers' repurchasing decisions can be biased and eventually may hurt their performance.
Introduction
The behavior and performance of mutual fund managers is crucial to the financial wellbeing and wealth of many households. According to the Investment Company Institute, 54.9 million households in the US owned mutual funds in 2016, while the overall investment volume in mutual funds amounted to $15.7 trillion. 1 It is therefore important to understand the decisions made in delegated portfolio management, because they affect a large number of individual investors who trust that fund managers' investment decisions are for their benefit.
In this paper, we examine whether past positive or negative emotional experiences that a fund manager had with a particular stock are predictive for the stock being repurchased in the future. Specifically, we conjecture that selling a stock for a gain is associated with positive emotions like pride and happiness, while selling a stock for a loss is associated with negative emotions like regret or disappointment. In an effort to repeat the positive emotional experience and avoid the negative one, mutual fund managers may be more prone to repurchase a stock that they sold for a gain (i.e., a past "winner"), while they are less prone to repurchase a stock that they sold for a loss (i.e., a past "loser"). This bias may harm mutual fund investors if past winner stocks underperform past loser stocks.
We test this conjecture based on a large dataset of quarterly U.S. mutual fund holdings from 1980 to 2014. For each individual mutual fund-stock combination, we define winner and loser stocks as those instances where a mutual fund sold the entire stock position for a gain or a loss, respectively. We then examine whether the probability that a stock is repurchased depends on whether it has been sold for a gain or a loss. We control for various fund characteristics such as fund size, fund age and fund performance to make sure that funds are comparable in terms of their trading patterns and investment experience.
We also include stock, fund and time fixed effects. This accounts for unobservable stock characteristics that may lead to certain stocks being more likely to repurchased, certain types of funds that may be more prone to engage in this type of behavior, or an overall time pattern in the repurchasing behavior.
Our main result shows that mutual fund managers are significantly more likely to repurchase a stock if it has been sold for a gain before. In economic terms, the probability of a past winner stock to be repurchased is about 1% larger than that the probability of a past loser stock to be repurchased. Compared to the baseline probability of a stock being repurchased, the difference between the probability to repurchase a previous winner and a previous loser is economically significant and amounts to 15%. Alexander et al. (2006) suggest that mutual fund trades associated with contemporaneous outflows are more likely to be liquidity motivated, while mutual fund trades associated with contemporaneous inflows are more likely to be deliberate trades for valuation reasons.
Therefore, we expect that our main result should be stronger if a stock was sold for a gain while the fund received contemporaneous inflows and thus voluntarily traded the stock.
If a stock was sold while the fund received contemporaneous outflows, the fund manager may attribute the trade to pressure coming from investors' redemptions and thus associate weaker emotions with it. To test this conjecture, we interact our winner dummy variable with an indicator reflecting contemporaneous inflows in the respective fund. Our findings support the view that mutual funds' propensity to repurchase past winner stocks is more pronounced if the stock was sold while the fund experienced contemporaneous inflows.
In addition, we examine whether the stock's price change after the sale influences fund managers' repurchasing behavior. We find that if a stock was previously sold for a gain, it is 1.2% or 0.9% less likely to be repurchased if its price has gone up since the sale. We also find that team-managed funds exhibit a stronger repurchasing bias, which is consistent with the previous literature on the negative impact of group thinking on fund performance (Baer et al. (2005) ), and the literature showing that team-managed funds are more subject to the disposition effect (Cici (2012) ).
In line with the view that positive (negative) emotions associated with selling a stock for a gain (loss) drive repurchasing bias of mutual fund managers, we find that mutual fund managers carry their trading experiences with them: they are also more likely to repurchase previous winner stocks in their current portfolios, if these stocks were sold for a gain at the previous fund the manager was in charge of.
Finally, we document that repurchased winner stocks underperform repurchased loser stocks by about 5% p.a. Also, repurchased stocks' prices increase between the time they have been sold and repurchased, suggesting that mutual funds would have benefited from just keeping these stocks in their portfolios. These results suggest that repurchasing bias of mutual funds is not due to superior information and may eventually hurt mutual fund investors. The previous literature has documented that mutual fund managers suffer from various behavioral biases such as the disposition effect (Frazzini (2006) ), home bias (Pool et al. (2015) ), and overconfidence (Puetz and Ruenzi (2011) ). However, there is little evidence that these biases lead to worse fund performance and thus harm the investor. To examine whether the repurchasing bias we document results in mutual funds' underperformance, we first sort mutual funds into quintiles according to the extent to which they engage in repurchasing behavior and then compute the difference in returns between the bottom and top quintiles. We find suggestive evidence that funds that are most heavily engaging in repurchasing behavior underperform funds that are not subject to repurchasing bias. Thus, unlike the previous literature on biased investment behavior of mutual fund managers, we find that the particular investment bias we document, i.e., mutual funds' stock repurchasing bias, is associated with lower returns for mutual fund investors.
Our paper contributes to several strands of the literature. First, we contribute to the broad literature on the impact of emotions on economic decision making (Mellers et al. (1997) , Loewenstein (2000) , and Frydman and Camerer (2016) ). According to Mellers et al. (1997) , individuals aim to maximize their expected emotional experiences when choosing between risky options. That is, they will choose the option associated with more positive emotions.
In a similar vein, Loewenstein (2000) argues that anticipated emotions predict economic decision making. This view has been supported by Frydman and Camerer (2016) , who show that individuals' reluctance to repurchase stocks that have increased in price since they were sold is correlated with neural activity in areas of the brain that are associated with emotional responses. We add to this literature by showing that emotional experiences even have an impact on decisions made on behalf of others, i.e., in delegated portfolio management where the outcome of an individual trade should be more important for the fund investor rather than the fund manager herself.
We also contribute to the literature documenting that actively managed mutual funds underperform (Jensen (1968), Gruber (1996), and Carhart (1997) ). This literature started with the seminal paper of Jensen (1968) showing that funds underperfom their passive benchmark by approximately 1.1% per year. Similarly, Gruber (1996) provides evidence that the average mutual fund underperforms passive market indices by about 65 basis points per year. Carhart (1997) also supports these findings and shows that the more actively a mutual fund trades, the lower the fund's performance. We contribute to this literature by showing one channel through which actively managed funds may underperform: mutual fund managers' biased repurchasing behavior of stocks that they previously sold for a gain.
These trades lead to higher costs for the fund which are not made up for by higher returns of the repurchased stocks. On the contrary, mutual funds would have earned more if they just kept these stocks in their portfolios, rather than traded them.
Finally, we contribute to the literature on biased investment decisions of individual and institutional investors. The previous literature has shown that behavioral biases such as the disposition effect (Odean (1998) and Frazzini (2006) ), home bias (Ivković and Weisbenner (2005) , Seasholes and Zhu (2010) and Pool et al. (2015) ), and overconfidence (Odean (1999) and Puetz and Ruenzi (2011) ) are present among both, individual investors and mutual fund managers. However, evidence that these biases hurt fund performance and thus mutual fund investors is weak at best. In contrast, we document that repurchased win-ners significantly underperform repurchased losers by about 5% p.a. after the repurchase.
Thus, trading these stocks does not seem to be due to superior information.
The paper most closely related to ours is Strahilevitz et al. (2011) . The authors show that individual investors are also more likely to repurchase stocks that were previously sold for a gain rather than for a loss. They argue that this repurchasing behavior is due to positive (negative) emotions that retail investors experience when selling stocks for gains (losses).
We show that stock repurchasing bias is present among institutional investors, too. While Strahilevitz et al. (2011) find no strong performance effects among individual investors, though acknowledging that these investors would be better off holding index funds, we further find that these funds would have performed better if they were not subject to this bias.
The results of our paper imply that mutual fund managers who have been viewed as a more sophisticated type of investor are subject to the same behavioral biases as retail investors and that their behavior deserves a large amount of scrutiny as it has potentially negative effects on a large amount of investors.
Data and summary statistics 2.1 Data and sample selection
We obtain quarterly stock holdings data of U.S. mutual funds from January 1980 to December 2014 from the Thomson Reuters Mutual Fund Holdings Database. We then merge the stock holdings data with the CRSP Survivorship-Bias-Free Mutual Fund Database using MFLINKS by Wermers (2000) . The CRSP Mutual Fund Database contains data on fund characteristics such as total net assets (TNA), monthly returns, expense ratios and first offer dates. We further merge the data with the Morningstar Direct database using TICKER and CUSIP as fund identifiers since the Morningstar database provides more accurate in-formation on who is running a fund. We aggregate all share classes of the same fund to avoid multiple counting.
We include all actively managed, open-end domestic U.S. equity funds in the sample. As stock repurchasing bias is only relevant for actively managed funds, we exclude ETFs, index funds, and funds with an expense ratio below 0.1% p.a. We also exclude funds with total net assets in the bottom 5% of all observations to make sure that reported stock holdings do not change because of complete liquidation of the fund. 2
In the next step, we merge the mutual fund data with stock information from CRSP using the report date (RDATE) and the stock identifiers (CUSIP and PERMNO) in the stock holdings. Following Daniel et al. (1997) and Wermers (1999), we only include regular common stocks traded on NYSE, AMEX or NASDAQ.
Since repurchasing decisions are only relevant when a stock has been sold by a fund before, we only keep those observations in the sample where a fund has sold a certain stock. We define the sale of a stock as clearing the entire position. According to Alexander et al. (2006) , selling to zero usually represents value-based sales while selling partial positions may be caused by liquidity restrictions or portfolio rebalancing. Thus, to capture deliberate trades of fund managers that are significant enough to be associated with repurchasing bias, we focus on stocks that have been completely sold before. For each stock sold by a fund, we track it for one year to see whether the stock is repurchased by the same fund.
Our final sample consists of 7,521,881 fund-stock-quarter observations, including 4,404 distinct funds holding 18,164 distinct stocks.
Construction of main variables
Repurchasing dummy variable 2 Including these funds with low total net assets does not materially change our main result.
For each stock sold by a fund, we check whether it re-appears in reported stock holdings of the fund within the next four quarters, i.e., one year after the sale, following Strahilevitz et al. (2011) . This way, we ensure that the same managers are likely to be in charge of the fund and the emotions triggered by the previous sale are still vivid in managers' memory. 3
Our main dependent variable, Repurchase i,j,q , is equal to one for the quarter in which a stock first re-appears in the stock holdings report of the fund after the sale. The repurchase dummy is set to zero, if the stock does not re-appear in the stock holdings report of the fund in the respective quarter within a year after selling the stock. Thus, the repurchase dummy is equal to zero for all opportunities to repurchase the stock within one year after its sale, and it is equal to one if the stock is actually repurchased in a given quarter. We do not include the stock in the sample anymore after it is repurchased and becomes part of the fund's stock holdings, i.e. the sample only comprises repurchasing activities and opportunities to repurchase. Furthermore, we exclude delisted stocks from the sample as they are no longer available for repurchasing.
Appendix B provides an overview of the top 20 funds that engage most strongly in repurchasing behavior (Panel A) and of the top 20 stocks that are most frequently purchased in our sample period (Panel B) .
Definition of winner and loser stocks
We do not directly observe whether a fund sells a stock for a gain or a loss since we only observe quarterly holdings, which do not provide information on the exact trading day within the quarter. A fund may have sold a stock at any point in the time period from the last time the stock appears in the stock holdings of the fund to the next report date of the fund. Therefore, we approximate the returns of sales in two different ways to ensure the robustness of the results.
First, we define a winner dummy, W innerF IF O, by comparing the price at the time of sale with the weighted average purchase price based on the first-in-first-out (FIFO) principle 3 In our later analysis, we explore manager changes explicitly.
following Frazzini (2006) . 4 W innerF IF O equals to one if the sale price is higher than the average purchase price of the stock, and equals zero if the sale price is lower than the average purchase price. To clearly separate repurchasing of winner and loser stocks, we do not consider cases in which a stock is sold with a zero return. 5
The second definition of winner stocks takes care of the fact that fund managers may not calculate the average purchase price every time when making selling decisions. Instead, fund managers may only focus on the most recent performance of the stock. Prior studies on the disposition effect find that investors tend to sell stocks with recent gains, thus, they seem to focus on recent performance rather than historical averages (Odean (1998), Grinblatt and Keloharju (2001) and Jackson (2003) ). Accordingly, our second winner dummy, W innerLHP , is based on the assumption that the return of a stock sold by a mutual fund has the same sign as the return of this stock between the last two report dates. It is equal to one if the return is positive, and zero if it is negative. All other variables are described in detail in Appendix A.
Summary statistics
Panel A of Table 1 reports summary statistics of all variables used in our empirical analysis.
We find that stocks in our sample are repurchased by the same fund within one year with a probability of 5.2% on average. According to the W innerF IF O (W innerLHP ) measure, 50.1% (47.5%) of the stocks in our sample are sold for a gain. Furthermore, 56.5% of stocks increase in price after they have been completely sold by a fund in a given quarter. When funds clear their positions, this is accompanied by contemporaneous inflows in 42.9% of the cases.
4 Results (not reported) are robust to using the price at the last time when the stock is reported in the holdings or the first report date when the stock is no longer reported. Results in the paper are based on the assumption that the stocks are sold on the next report date of the fund after the stock's last appearance in the fund's holding.
5 Our main results do not change if we include stocks sold at a zero return. We find that winner stocks are significantly more likely to be sold by larger, older, less active, and better performing funds with a lower expense ratio. We also observe that the repurchase dummy is 1.2% larger if the stock was previously sold for a gain: the probability to be repurchased is 1.2% higher if the stock is a previous winner rather than a previous loser.
In Panel B of
The difference is as high as 23.1% of the baseline repurchase probability and economically significant.
Appendix C presents correlations between all variables used in our analysis. They show that multicollinearity should not be an issue in our regressions. Our measures of winner stocks are positively and significantly correlated with a correlation coefficient of 0.630. Furthermore, the signs of correlations are all in the expected direction.
Repurchasing behavior of mutual fund managers
We start by examining whether stocks that were previously sold for a gain are more likely to be repurchased by mutual funds than stocks that were sold for a loss. Figure 1 
Baseline Results
To further test our hypothesis that stocks previously sold for a gain are more likely to be repurchased than stocks previously sold for a loss, we calculate the proportion of winner stocks repurchased (P W R) and the proportion of loser stocks repurchased (P LR) and compare the difference between them based on non-parametric t-tests. Following Strahilevitz et al. (2011), P W R and P LR are defined as:
where N W R (N LR) is the number of winners (losers) completely sold by a fund and then repurchased within one year after the sale. ORW (ORL) reflects the number of opportunities to repurchase previous winners (losers). It is based on the observations in the four quarters after a stock is completely sold by a fund. N W R (N LR) and ORW (ORL) are aggregated across all funds over the sample period. Table 2 shows average differences between P W R and P LR. In column (1), winners are measured by W innerF IF O, while in column (2), winners are measured by W innerLHP .
The difference between P W R and P LR ranges between 1.2% and 0.9%, depending on which proxy for winner stocks is used. Both differences are statistically significant at the 1% level. Following Strahilevitz et al. (2011) , to be conservative, we only assume that realized repurchases instead of all observations are independent from each other.
The difference between P W R and P LR that we document for fund managers (i.e., 1.2%
and 0.9%) is economically smaller than what has been documented for retail investors, where differences range between 2.0% and 4.8% (Strahilevitz et al. (2011) ). We also observe that the ratio between P W R and P LR is lower for fund managers: it ranges between 1.255 (0.059/0.047) and 1.188 (0.057/0.048) compared to a range of 1.360 to 2.356 documented for retail investors (Strahilevitz et al. (2011) ). Thus, professional investors seem to be less subject to repurchasing bias than individual investors. However, the significant difference in proportions already provide evidence for the conjecture that repurchasing bias also exists among mutual fund managers.
In the next step, we test our hypothesis on the repurchasing bias among fund managers more formally and estimate the following linear probability models with fixed effects and fund characteristics as control variables:
Repurchase i,j,q =α + β 1 W innerDummy i,j,t + β 2 F undSize i,q + β 3 F undAge i,q
where i, j, t, q indicate funds, stocks, the time of sale, and the quarter of the (potential) repurchase within four quarters after the sale, respectively. The dependent variable,
, is an indicator of whether stock j sold completely by fund i is repurchased in quarter q within one year after the sale in quarter t. W innerDummy i,j,t denotes our two measures of winner stocks, W innerF IF O i,j,t or W innerLHP i,j,t , as defined in Section 2.2.
We include various fund characteristics as control variables. Fund size and fund age are included, because repurchasing activity may generally be higher for large funds with more stocks in their portfolios that they could potentially repurchase. We also control for a fund's turnover ratio, as it may be positively correlated with repurchasing activity. A fund's expense ratio is included as another proxy for its trading activity and activeness in general.
Furthermore, we include a fund's performance ranking in its segment and its return volatility, as these variables may influence the fund manager's decision to repurchase past winner stocks due to tournament incentives or window dressing (Brown et al. (1996) , Kempf and
Ruenzi (2008), Agarwal et al. (2014) ). A more detailed definition of all variables is contained in Appendix A.
All models include stock, fund and time fixed effects to control for unobserved fund trading patterns, stock characteristics and potential time trends in repurchasing behavior. In another specification not presented in Equation 3, we further include fund times time fixed effects to control for any time-variant fund trading patterns. For example, if systematically a higher proportion of stocks a mutual fund sold before are winner stocks, the mutual fund is supposed to have a higher chance to repurchase winners. Controlling for fund times time fixed effects helps us mitigate this concern. In addition, we assume that the repurchasing behavior is independent across funds but not within funds and thus cluster standard errors by fund. 7 Estimation results are presented in Table 3 .
In columns (1) and (4), we estimate the baseline effect without any additional control variables, while in columns (2) and (5), we control for fund characteristics. We include fund times time fixed effects in columns (3) and (6). Across all specifications, we find that mutual fund managers are significantly more likely to repurchase stocks that they previously sold for a gain. The impact of the winner dummy on the probability of a stock to be repurchased is positive and statistically significant at the 1% level in all model specifications. The effect is also economically meaningful: depending on the winner measure and the model specification, the estimates show that the probability of being repurchased for previous winners is 0.6% to 0.9% higher than for previous losers. Relative to the mean repurchasing probability of a stock in the sample (5.2% in Panel A of Table 1) , this difference corresponds to a 15% higher probability for a winner stock to be repurchased.
Coefficient estimates of most control variables on fund characteristics are also in line with expectations. We find that larger funds are significantly more likely to repurchase stocks.
More active funds also tend to repurchase more stocks: the higher the turnover ratio of a fund, the more likely a fund repurchases a stock. Results also show that a better fund ranking in each sector has a negative impact on the likelihood to repurchase a stock previously sold.
We also run regressions of the repurchase dummy on dummy variables for different return intervals to examine how the magnitude of gains and losses in the previous sale influences the repurchasing bias. Regressions include the same set of fixed effects as before. We plot the corresponding coefficients for various return intervals in Figure 2 . We find that the repurchasing bias is highly dependent on whether the stock was sold for a gain or for a loss before. Regardless of which measure we use for returns, the coefficient for return intervals becomes positive when the returns move from the negative domain to the positive domain.
However, a stock's likelihood of being repurchased does not increase even further the higher the gain that the fund received in the previous sale, while its likelihood of being repurchased decreases even further the higher the losses the fund incurred when selling the stock before.
This asymmetric impact of the magnitude of losses and gains on the repurchasing probability may be due to loss aversion: fund managers may feel more pain when selling for a loss compared to the happiness they feel when selling for the gain, even if this gain is of the same (absolute) magnitude as the loss (Tversky and Kahneman (1992) and Kahneman and Tversky (1984) ). When deciding whether to repurchase a stock, the magnitude of losses and the associated pain may thus be more vivid and influence the repurchasing probability, while for gains it only seems to matter that the stock was sold with a positive return, and not so much at what magnitude.
Investors probably are not willing to repurchase stocks that were sold for a loss in the 30 days after the sale because they are not allowed to claim the capital loss for tax purposes if they do so. In this time period, mutual funds may thus be reluctant to repurchase previous loser stocks to ensure tax benefits for their investors. To test whether these tax considerations explain our results, in a robustness test, we exclude the first quarter after the sale in our analysis. Appendix D presents the results. Even though the effect of winner dummies on repurchase becomes a little bit smaller after excluding the first quarter, it still remains statistically significant at the 1% level and accounts for more than 10% of the baseline probability of repurchase. We find evidence that the tax wash-sale rule indeed contributes slightly to the positive effect of being a previous winner on the repurchasing probability, but the effect still exists after accounting for these tax considerations.
Taken together, we find evidence that mutual fund managers are more likely to repurchase a stock if they have sold it for a gain rather than for a loss before. We argue that this pattern in repurchasing behavior is due to the impact of positive (negative) emotions associated with selling a stock for a gain (loss) on the subsequent willingness to buy this stock again.
The impact of fund flows on fund managers' repurchasing behavior
In the next step, we explore the impact of fund flows on the magnitude of fund managers' repurchasing bias. We conjecture that if fund managers face outflows and thus have to trade for liquidity reasons, their emotional response to the trade will be much weaker than if they trade while experiencing inflows, i.e., without any trading pressure from the investor side. For example, if fund managers sell a stock for a loss for liquidity reasons, they may attribute the loss to their investors who made redemptions, thus experiencing less negative emotion about the stocks sold for a loss. In other words, fund managers may scapegoat the investors for the losses if they experienced an outflow when selling the stocks and believe that if they had been able to hold the stock long enough, the stock would have appreciated and could have been sold for a gain. In line with this view, previous studies find a smaller disposition effect among investors if they make decisions through agents (Chang et al. (2016) and Shapira and Venezia (2001)). 8
Thus, if mutual fund managers mentally ascribe trading outcomes to investors when encountering contemporaneous outflows, the emotions associated with these trades may be weaker, leading to a smaller repurchasing bias. On the contrary, if the fund manager encounters an inflow and sells a stock for a loss (gain), she has to take full responsibility for the trade without an opportunity to attribute the failure (success) to her investors. We expect that the disappointment and unhappiness caused by a loss will make the fund manager more reluctant to repurchase that stock, while the happiness and pride caused by a gain will make her more willing to repurchase that stock. Thus, we should observe a stronger repurchasing bias for contemporaneous inflows.
To test this conjecture, we define a contemporaneous inflow dummy, CInf low i,t , which is equal to one if a fund encounters inflows when selling a stock completely, and zero if the fund encounters outflows at that point in time. As shown in Panel A of Table 1 , the mean of CInf low is 0.430, indicating that, on average, mutual funds are more likely to encounter an outflow when they sell a stock completely. However, the mean CInf low does not differ significantly between the group of repurchased and non-repurchased stocks, respectively (Panel B of Table 1 ). It is larger when mutual funds sell winner stocks than when they sell loser stocks, with the difference being statistically significant (see Panel C of Table 1 ).
In order to test whether fund managers' repurchasing bias is stronger if they encounter contemporaneous inflows rather than outflows, we rerun the linear probability regression in Equation 3 with an interaction term of the winner dummies, W innerF IF O and W innerLHP , and the dummy variable indicating contemporaneous inflows, CInf low. Results are presented in Table 4 . The coefficient estimates of the interaction terms are all larger than zero, representing a positive effect of the contemporaneous inflow on the ten-dency to repurchase previous winners. However, they are only statistically significant if winner stocks are defined based on the W innerLHP measure. The statistical significance of the interaction term disappears when we further control for fund times time fixed effects.
In economic terms, results in column (4), for example, show that if stocks are sold at a time where the fund received contemporaneous inflows, the probability of repurchasing winner stocks is 0.2% higher than the probability of repurchasing loser stocks. The difference between the probability of repurchasing previous winners and repurchasing previous losers is about 0.7%. Thus, the marginal effect of contemporaneous inflows on the repurchasing probability of previous winners compared to previous losers amounts to roughly 30%, and is economically substantial.
Overall, we find only weak supportive evidence that the repurchasing bias is less severe if stocks were previously sold when the fund managers encountered outflows rather than inflows.
3.3 The impact of price movements after the sale on fund managers'
repurchasing behavior
In addition to the phenomenon that previous winners are more likely to be repurchased than previous losers, Strahilevitz et al. (2011) show that individual investors are less likely to repurchase a stock whose price has increased, rather than decreased since it was sold. They attribute this finding to regret aversion: if the stock price goes up after the sale, investors regret to have sold it, because they would have earned more if they had kept it in their portfolio. Thus, they attach negative feelings to the stocks if the price has gone up since the sale and are less prone to repurchase those stocks. In line with this view, Frydman and Camerer (2016) conduct an experimental study and relate this avoidance behavior to neural measures of regret.
We examine whether the price change of a stock after the sale also influences the repurchasing decision of mutual fund managers. Accordingly, we define a dummy variable, P riceU p j,t,q , which is an indicator of whether the price of a stock at the sale is lower than the price of this stock in quarter q. The mean of P riceU p is 0.565 (Panel A of Based on the same linear probability model as specified in Equation 3, we add an interaction term of the winner dummy and a dummy variable capturing a stock's price change between the time when it was sold and repurchased, P riceU p. It is equal to one if the price went up after the stock has been sold, and zero otherwise. Results are presented in Table 5 .
In all model specifications, the coefficient estimates of the interaction terms are negative and statistically significant at the 1% level. If a fund sold a stock for a gain, but the price of the stock went up since it was sold, it decreases the probability of repurchasing the previous winner stock by 0.9% to 1.2%, depending on the winner measure. For instance, results in column (1)- (3) show that the probability of repurchasing a previous winner whose price has increased since the sale is 1.2% lower than that of repurchasing a previous winner whose price has decreased since the sale. Given that the difference in the probability to repurchase previous winners and previous losers is 1.6% when the stock price decreases after the sale, the negative marginal effect of an increasing price after the sale amounts to 75% of the difference, which is economically significant. Thus, mutual fund managers are more likely to repurchase past winner stocks if their price has decreased after they were completely sold.
The impact of team effect on the repurchase behavior
Whether group decision-making leads to better decisions is widely debated in the economic and psychological literature (e.g., Lamm and Myers (1978) and Adams and Ferreira (2003) ).
In the mutual fund industry, Baer et al. (2005) find that team-managed funds earns slightly lower returns than single-managed funds. In light of the above discussion, we examine whether decision making in a team reduces or increases the influence of the repurchase bias.
We construct a dummy variable, T eam i,j,q , which is equal to one if a fund is managed by more than one fund manager in a given quarter, and zero otherwise. 60.8% of the funds in our sample are team-managed (Panel A of Table 1) , and repurchasing activity is positively related to the fund being managed by a team rather than a single manager (Panel B of Table 1 ).
To test whether repurchasing bias is higher for team managed funds, we interact our main winner dummy variable with a variable indicating team managed funds, and include it in our baseline linear probability regression as displayed in Table 3 . Results are presented in Table 6 .
We find that team managed funds are significantly more likely to repurchase stocks they sold for a gain than single managed funds. The interaction term of the winner dummy and the indicator for team managed funds in columns (1) and (2) is positive and statistically significant at the 5% level. In economic terms, the coefficient on the interaction term indicates that the difference in the probability to repurchase previous winners and previous losers increases by 0.2%, if a fund is team-managed, rather than single-managed. Thus, the effect of team management on the repurchase bias accounts for 25% of the baseline difference in the probability to repurchase previous winners and previous losers. This finding suggests that group decision making in portfolio management does not reduce but rather exacerbates the influence of fund managers' repurchasing bias. This finding is consistent with Cici (2012) , who shows that the disposition effect is stronger among team-managed mutual funds than single managed funds.
4 Do fund manager changes mitigate the repurchasing bias?
To further establish that fund managers' repurchasing bias is due to their emotional attachment to stocks they sold for a gain or a loss, respectively, we now explore manager changes.
If repurchasing bias is due to positive or negative emotions experienced when selling a stock for a gain or a loss, we expect it to be much weaker after a manager change. There still may be a small effect due to analysts or the back-office of the fund that remains the same and still remembers whether a stock was sold for a gain or loss, but we should not observe a repurchasing bias similar to a fund where no manager change took place.
Furthermore, we conjecture that fund managers should still be more likely to repurchase stocks they sold for a gain, even if they have left a fund A and now manage a new fund B.
In this case, we expect them to be more likely to repurchase stocks sold for a gain at fund A such that the portfolio of fund B now contains these stocks, too.
We first examine whether fund manager changes help eliminate the repurchasing bias in a given fund. We define a dummy variable, M anagerChange, which is equal to one if a stock was sold before the funds' management is replaced, but the repurchase decision is made only after the new fund management has taken over. We identify complete manager changes following Jin and Scherbina (2010): a complete manager change for team managed funds begins when the first new manager arrives and ends when the last old manager leaves 9 ; in addition, the replacement period is set to at most 90 days in order to avoid double counting of closely spaced sequential changes. Overall, there are 2.3% complete management changes in our whole sample (Panel A Table 1 ).
We then re-run our baseline linear probability models of Table 3 , but additionally include an interaction term of our winner dummy with a dummy variable reflecting a complete manager change. Results are presented in Table 7 . In all specifications, the coefficient estimates of the interaction term are negative, but they are only statistically significant for the W innerF IF O measure. For example, the result in column (1) means that new fund managers are 0.4% less likely to repurchase previous winners sold by their predecessors than fund managers who remain in charge of the same fund. The decrease is about half of the baseline repurchase bias, according to which fund managers are 0.9% more likely to repurchase previous winners rather than previous losers. Nevertheless, we still observe a significant repurchasing bias even after a complete management change. This may be due to the fact that the new fund management is still supported by the same research and advisory team as the old fund management. This team may also be subject to repurchasing bias and thus recommend buying stocks sold for a gain more frequently than stocks sold for a loss.
In the next step, we analyze whether fund managers are still more likely to repurchase stocks they sold for a gain, even if the sale was made at an earlier fund this fund manager was in charge of before managing the current fund. In this part of our analysis, we restrict our sample to single-managed funds only, because it is less clear whether one of the managers in a team-managed fund responds strongly emotionally to a trading decision made by the team regarding a stock, and then has enough power to influence the decision to repurchase the same stock in another team.
In the following analysis, the sample consists of repurchasing activities and opportunities to repurchase stocks previously sold by a fund manager in another fund she managed before.
Thus, the repurchase dummy is now defined on the fund manager level.
To account for the fact that single fund managers may be responsible for several funds at the same point in time and thus sell the same stock through different funds, we calculate previous returns of stocks sold as the average return of the stock across all funds belonging to the same single manager. We then run a regression of the repurchasing dummy on the main winner dummy with manager fixed effects, time fixed effects and manager × time fixed effects after a fund manager has left all funds where she sold a particular stock.
As shown in Panel A of Table 8 , fund managers are still 0.2% to 0.3% more likely to repurchase previous winners rather than previous losers in a newly managed fund, even if they have already left all funds where they sold this particular stock. All coefficient estimates are statistically significant at the 1% level. Relative to the average of the repurchase dummy of 0.85% in this sample, the effect of being a previous winner accounts for about 25% of the baseline probability to repurchase a given stock. Results are very similar if we restrict the sample to cases where one manager managed only one fund when she sold a particular stock (Panel B of Table 8 ). This results supports the view that the repurchasing bias we document is indeed caused by positive (negative) emotions experienced when a stock was previously sold for a gain (loss).
The impact of repurchasing bias on mutual fund performance
We now examine whether fund managers' repurchasing bias as documented in the previous section has an impact on mutual fund performance. Retail investors' repurchasing bias may still maximize their utility function if they obtain positive emotions from repurchasing stocks they have sold for a gain. Thus, even if retail investors' repurchasing bias resulted in underperformance of their portfolios, the extra utility obtained from repurchasing a past winner stock may outweigh the financial loss. In contrast, mutual fund managers are clearly supposed to maximize their investors' financial outcome, i.e., fund performance. Any utility they obtain from repurchasing past winner stocks should not lead to increased trading in these stocks, unless these stocks outperform others and thus contribute to a higher fund performance.
To investigate whether fund managers' repurchasing bias affects mutual fund performance, we compute a fund's monthly net return, and its CAPM, Fama-French three-factor and Carhart four-factor alphas as measures of fund performance. 10 We then sort funds into quintiles according to the extent to which they are subject to repurchasing bias. Repurchasing bias is determined by the ratio of PWR and PLR, as shown in Equation 1 and 2.
Specifically, we rank funds into quintiles based on their PWR/PLR ratio in the previous quarter or in the current quarter, respectively. Funds with the highest PWR/PLR are included in the top quintiles and funds with the lowest PWR/PLR are in the bottom quintile.
Portfolios are formed for each quintile and are held for three months on a quarterly rolling basis. We then compute the equal-weighted performance of the portfolios for each quintile.
As shown in Table 9 , the difference of returns and alphas between the top quintile and bottom quintile is negative in most cases and is statistically significant in some cases when we measure the bias level in the same quarter as the return difference. Thus, we find some, albeit weak, evidence that mutual funds that are more likely to repurchase winners perform worse.
In the next step, we switch to the stock level to examine whether repurchased winner stocks underperform repurchased loser stocks. If this is the case, we can conclude that mutual fund managers do not repurchase stocks they sold for a gain, because they possess superior information about these stocks and know that they will outperform again in the future. However, they may still repurchase these stocks because of the positive emotional experiences they made when selling them for a gain. As a result, they may even ignore negative information about this stock, which they would otherwise consider when acting purely rational.
To analyze whether stocks sold for a gain underperform stocks sold for a loss after the repurchase, we assign repurchased stocks in each mutual fund portfolio (based on the holdings report at the previous quarter end) to one of two portfolios: repurchased winners and repurchased losers. Repurchased winners (losers) refer to the stocks that were repurchased within one year after the sale with a gain (loss). We compute monthly returns on the repurchased winners and repurchased losers until the quarter end if the stocks are still held in the fund portfolio during this quarter. Portfolios are rebalanced every quarter. Within a given fund portfolio, stocks are value-weighted by the fund's dollar holdings. Finally, we compute average portfolio values for all funds across time.
Results are presented in Table 10 . We find that repurchased winner stocks significantly underperform repurchased loser stocks in the quarter after they are repurchased. Specifically, annual returns of repurchased winner stocks are 5.35% lower than repurchased loser stocks and the difference is statistically significant if winner stocks are defined based on the W innerF IF O measure. CAPM, Fama-French three-factor, and Carhart four-factor alphas are also lower for the repurchased winner portfolio. The difference is particularly pronounced for the Carhart four-factor alpha, which accounts for the momentum effect. The Carhart four-factor alpha of the repurchased winner portfolio is more than 4% lower than that of the repurchased loser portfolio for both winner dummies, W innerF IF O and W innerLHP .
Finally, we examine how returns of repurchased winners and losers would have developed if a mutual fund did not sell and repurchase a particular stock, but held them in its portfolio for a longer period of time. If mutual funds are able to avoid a drop in the stock price by selling the stock and repurchasing it again later, we can regard the avoidance as timing ability of fund managers. However, if the stock price increases after the sale and mutual funds repurchase the stock at a higher price, it is surprising why a fund sells and repurchases the stock instead of just keeping it in its portfolio.
We focus on the stock returns that mutual funds have foregone between the sale and the repurchase of repurchased stocks. Specifically, we construct a portfolio with repurchased stocks in each mutual fund in the months between the sale and the repurchase of the stock.
We compute monthly returns on the repurchased stocks in the fund portfolio, weighted by the fund's dollar holdings. We then compute the average portfolio return across all funds.
Results are presented in Panel A of Table 11 .
Both, raw returns and alphas of the portfolio comprising repurchased stocks are positive and most of them are statistically significant, except for the Fama French three-factor alpha.
The raw annual return amounts to 17.81% and the risk-adjusted alphas are about 3% p.a.
This finding suggests that repurchased stocks outperform after they have been sold. Thus, a mutual fund would have benefited from keeping these stocks in its portfolio.
In the next step, we use the same portfolio construction method and form portfolios for repurchased winners and repurchased losers separately. We then test the long-short returns of these two portfolios against a zero return. As shown in Panels B and C of Table 11 , the difference in returns of repurchased winner portfolio and repurchased loser portfolio is as high as 10% p.a. and is statistically significant at the 5% or 10% level. This means that mutual funds forego higher returns when they sell and repurchase previous winners.
Furthermore, we observe negative risk-adjusted returns in repurchased losers but only one of them is statistically significant from zero.
Note, that the potential losses presented here can be compounded with the harm of the disposition effect and reflect that mutual funds may miss some opportunities to gain by selling winners too early. We conclude that the repurchasing bias towards stocks sold for a gain cannot be information driven, since mutual funds would have been better off if they just kept these stocks in their portfolios.
Taken together, our analysis shows that mutual fund managers' repurchasing bias does not seem to be due to superior information they possess about these stocks and harms the performance of these funds to the detriment of their investors. Besides, mutual funds would have performed better if they kept the repurchased stocks in their portfolios for a longer time period instead of selling and repurchasing the stocks.
Conclusion
This paper provides the first evidence that mutual funds are biased towards repurchasing stocks that they previously sold for a gain rather than for a loss. We conjecture that this behavior is driven by a preference to re-experience the positive emotions evoked when they sold the stock for a gain. In contrast, mutual fund managers try to avoid re-experiencing negative emotions like regret or disappointment that were triggered when a stock was sold for a loss before. In line with this view, we find that repurchasing bias at a given fund is strongly reduced after a complete replacement of the fund management. Furthermore, even after a fund manager leaves the fund where she sold a particular stock for a gain, she is still more likely to repurchase this stock at the new fund she is now in charge of.
We do not find support for the view that mutual funds are biased towards repurchasing past winner stocks because of superior information, betting on momentum, or because past winner stocks generally outperform past loser stocks. In contrast, repurchased winners underperform repurchased losers by around 5% p.a. after the repurchase.
Our results are important for investors delegating portfolio management to actively managed funds, by highlighting that mutual fund managers are subject to behavioral biases, too. The results imply that investors may be better off investing in a passively managed fund that, by definition, does not engage in this type of trading behavior.
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Fund Expense Ratio -0.027 * * * -0.027 * * * -0.019 * * * -0.007 * * * -0.031 * * * 0.009 * * * -0.352 * * * -0.213 * * * 0.295 * * * 1.000
Fund Return Volatility -0.192 * * * -0.139 * * * -0.071 * * * -0.008 * * * -0.015 * * * 0.005 * * * -0.081 * * * -0.078 * * * 0.098 * * * 0.074 * * * 1.000
Fund Ranking 0.047 * * * 0.045 * * * 0.043 * * * 0.036 * * * -0.017 * * * 0.002 * * * 0.053 * * * 0.027 * * * -0.064 * * * -0.096 * * * -0.137 * * * 1.000
D The tax saving wash-sale rule and the repurchasing behavior
This table examines whether the finding that previous winners are more likely to be repurchased by mutual funds is driven by the wash-sale rule. The "wash-sale rule" refers to the fact that if a stock sold for a loss is repurchased within 30 days, tax payers cannot claim the capital loss. If mutual funds try to minimize tax consequences to fund investors, they may be less likely to repurchase previous losers in the month after selling the stocks. We exclude the observations in the first quarter after the sale to address the possibility of this tax saving behavior. The table contains the result of the linear probability models the same as in Table 3 . Column (1) and (4) are univariate models. Column (2) and Column (5) control for all the fund characteristics. Stock, fund and time fixed effects are included in these regressions. Column (3) and (6) further control for fund×time fixed effects. t-statistics are provided in parentheses. The standard errors are clustered by fund. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. This figure plots the average returns in groups of stocks repurchased and stocks sold but not repurchased. Returns realized in the previous sale are measured by either the difference between the price at sales and the average purchase price calculated with the first-in-first-out principle (same as the winner measure, WinnerFIFO) or the recent returns in the last holding period before the sale (same as the winner measure, WinnerLHP). We sort the returns based on whether the stock is repurchased or not. A stock is defined as repurchased if it has been sold completely and then is repurchased by the same fund within one year. and maximum (Max) are reported. The detailed description of the variables is contained in Appendix A. Panel B shows the average of winner dummies as well as the average characteristics of funds in groups of stocks repurchased and stocks sold but not repurchased. Panel C presents the average of repurchase dummies as well as the average characteristics of funds in groups of previous winners and previous losers for the WinnerFIFO measure.
The difference between the average characteristics are reported under the column "Diff". Significance is calculated based on a two-sided t-test and the standard errors are clustered by fund and time. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. (1) and (4) are univariate models. Column (2) and Column (5) control for all the fund characteristics. Stock, fund and time fixed effects are included in these regressions. Column (3) and Column (6) further control for fund×time fixed effects. t-statistics are provided in parentheses. The standard errors are clustered by fund. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. 6,844,959 5,592,522 6,837,715 7,109,075 5,782,484 7,102 (1) and (4) are univariate models. Column (2) and Column (5) control for all the fund characteristics. Stock, fund and time fixed effects are included in these regressions. Column (3) and Column (6) further control for fund×time fixed effects. t-statistics are provided in parentheses. The standard errors are clustered by fund. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. 5,982,979 5,535,542 5,977,526 6,195,385 5,717,790 6,190 (1) and (4) are univariate models. Column (2) and Column (5) control for all the fund characteristics. Stock, fund and time fixed effects are included in these regressions. Column (3) and Column (6) further control for fund×time fixed effects. t-statistics are provided in parentheses. The standard errors are clustered by fund. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. This table presents the fund returns and risk-adjusted returns of quintile portfolios based on the ranking on the ratio of PWR and PLR. PWR and PLR are defined in Appendix A. At the beginning of each quarter, we rank funds into quintiles based on their PWR/PLR ratio in the previous quarter (Panel A and Panel B) or in the current quarter (Panel C and Panel D) . Funds with the highest PWR/PLR are included in the top quintile and funds with the lowest PWR/PLR are included in the bottom quintile. Portfolios are formed with funds in each quintile and are held for three months on a quarterly rolling basis. Column "N" reports the number of observations in each portfolio. Monthly Return represents equal-weighted fund returns in each portfolio. CAPMα, FF3α and Carhartα refers to CAPM, Fama-French three-factor (Fama and French (1993) ) and Carhart four-factor (Carhart (1997) we form a portfolio with repurchased stocks in each mutual fund portfolio in the months between the previous sale and the repurchase of the stock. We compute monthly returns on the repurchased stocks in the fund portfolio, weighted by the fund's dollar holdings. And then we compute time portfolios by taking equal-weighted average across funds. T-statistics test the returns of the portfolio on repurchased stocks in the months between the sale and the repurchase against zero. In Panel B and Panel C, we assign the repurchased stocks to one of two portfolios: repurchased winners and repurchased losers. Repurchase winners(losers) refer to the stocks that were previously sold for a gain(loss) and were repurchased by the fund within one year. We compute time portfolios in the same way as in Panel A. L/S represents the long and short portfolio that holds the repurchased winners and sell short the repurchased losers. Returns are in annual percentage. T-statistics test the returns of the long and short portfolios against zero. The 10% level statistical significance is indicated in bold. 
